The authors have been conducting research on value-creating communication. It is a process where people embody and clarify their own values and form new values through communication. The authors have observed and modeled consensus building process that has few choice as an example of value-creating communication. Therefore, in this study, we observed and modeled the consensus building process in case of multiple-choices and compared the process based on quantity of choices. In multiple-choices, there was a group that they created the conception through communication and a group that they reach the consensus in terms of a viewpoint. It is considered that the conception is important if the appearance of viewpoints through communication is few or the degree of importance between viewpoints is not clear. However, as a result of comparison the process, it was suggested that the consensus building process can be caught the same structure regardless of the number of choices.
INTRODUCTION
The authors have been conducting research on value-creating communication. we refer to the case where people embody and clarify their own values and form new values through communication as "value-creating communication". Value created by value-creating communication refers to the internal value formed within the mind of each individual, not specific objects or services. The importance of value-creating communication has been stated. Fujii pointed out the limit of determining a solution rationally using an optimization method in consensus building because each individual's preference is not consistent enough [1] . Kuwako argued the importance of Kansei communication in consensus building through observation of field communication [2] . Kuwako stated not only the opinions of participants but also the history of reasons for opinions are important.
As described above, participants do not make solutions rationally in consensus building, but they share each opinions and history of it and make a solution that each person can convince each other through value-creating communication. However, there was no study that analyze value creative consensus building process in detail and evaluate it quantitatively. Now, we will briefly introduce the observation and analysis of the consensus building process we have conducted. For more details, please refer to [3] [4] . The theme of discussion is "going on a trip with lab members and teachers in spring for two days and one night" and gave six choices. Subjects were five college students belonging to the same laboratory and made discussions in four laboratories. We observed cases where decision by majority vote was different from that by discussion. Besides, a member who had negative impression on the chosen candidate were given a new viewpoint by remarks of other members and convinced by the "Reason" of choosing the candidates. Furthermore, there was a phenomenon where sharing the conception of "good for everyone" leads them to change their opinion. Therefore, we modeled consensus building process using Bayesian Network to show the structure of the process before and after creating the conception.
In this study, we observe the consensus building process that has thirty-five choices. In case of multiple-choice, it is not likely to determine a solution by majority vote. Iyengar also observed a decision making process and stated that decision making is difficult in case of multi-ple-choices [5] . Therefore, the purpose of this study was to model the consensus building process in case of multiple-choice and explain that structure. Further, we compared the process and the model depends on quantity of choices.
OBSERVATION

Observation Method
In this study, the theme of discussion is "going to a training camp to get a driving license in summer" and determine a site of training camp where all the member stay. The Subjects were five college students belonging to the same laboratory and made discussion in six laboratories. There are thirty-five choices, and a table that is created by referring to brochures. A table has such as location information, features or selling points of the site of training camp. We surveyed personal preferences by preliminary questionnaire. The scene of the discussion was recorded with a video camera, and the analysis target is the text data that the voice data was converted into.
Case Study
In this paper, we briefly introduce the flow of the consensus building for two groups.
In group A, members gave a candidate which each of them thought best, and shared it with reasons. In the process of comparing of choices, they narrowed choices according to viewpoints of "wireless LAN" and "to limit the expense to 230,000 yen". Further, they created the conception of "to have quality free time" and decided the school that has places to play and convenience stores, hot springs nearby according to the conception.
In group B, members gave a candidate which each of them thought the best, and stated features of candidate. In the process of discussion, all the members reached consensus to put emphasis on viewpoint of "low cost" and three candidates was narrowed. They eventually decided the school that matched viewpoints of "wireless LAN" and "a lot of surrounding facilities".
ANALYSIS BY BAYESIAN NETWORK
Bayesian network
The Bayesian network features the ability to predict the likelihood and possibility of the occurrence of an uncertain event by representing the causal structure as a network and then performing probabilistic reasoning [5] . The Bayesian network is a network-like probabilistic model defined by three variables: random variable, conditional dependency between random variables, and conditional probability. According to Motomura [5] , the Bayesian network uses random variables as nodes and represents dependency relationships between variables as effective links. For example, the conditional dependency between random variables is denoted by , and the node in front of the arrow ( in this case) is called a child node, and the node after the arrow ( in this case) is called the parent node. When there are multiple parent nodes, let be a set of parent nodes of child node . The dependence between and is quantitatively represented by the following conditional probability.
Furthermore, considering each of the individual random variables as child nodes in the same way, the joint probability distribution of all the random variables is represented by the following equation.
A probabilistic dependency between these variables can be modeled by a Bayesian network constructed by linking each child node and its parent node. The probability distribution of all variables is obtained by calculating the previous joint probability distribution.
In this study, we use BayoLink [6] to construct a Bayesian network. BayoLink is a Bayesian network construction support system implemented by Java developed by Motomura et al. [7] [8] [9] . In this study, "Reason" for "Choice" is a factor, while "Evaluation" is the result. We make a Bayesian network analysis by representing the remarks in the consensus building process as a causal structure.
Classification method of remarks
In order to classify the "Reason" into several nodes, we use the KJ method. As a result, it could be classified into nine categories: "Conception", "Cost", "Place", "Meal", "Life", "Entertainment", "Sports", "Tourism/Nature" and "Others." Table 1 shows the classification method. Therefore, a network was constructed using "Conception", "Cost", "Place", "Meal", "Life", "Entertainment", "Sports", "Tourism/Nature", "Others", "Choice", "Evaluation" as nodes (Figure1). The state of "Reason" is "A" if it is described for each item, and "None" if not described. The state of "Choice" is the school's number that has a range from 1 to 35. "Evaluation" status is "Positive" or "Negative". One sentence is one remark and the item of "Reason" necessarily selects "A" or "None". However, since BayoLink has a function to complement missing values using a neural network [7] , "Choice" and "Evaluation" do not necessarily need to select a state and there may be a blank. A part of the data used for the analysis is shown in Table 2 . The first line represents nodes of model. For example, the number 1 in Table 2 is a classification of the remarks that "⑫ is expensive.", "Choice" is "⑫", "Evaluation" is "Negative", "Cost" is "A", and the other nodes are "None". 
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Sensitivity analysis
Sensitivity analysis was performed using the constructed Bayesian network model. Sensitivity analysis is a method of quantitatively calculating the influence of each factor in a model where an event is generated from a plurality of factors. BayoLink has a sensitivity analysis tool, which can infer with the specified explanatory variable and search for explanatory variable with a large influence on the objective variable. Therefore, we clarify by sensitivity analysis the "Reason" that greatly influences when "Evaluation" of "Choice". We made an analysis with "Evaluation" as an objective variable and "Conception", "Cost", "Place", "Meal", "Life", "Entertainment", "Sports", "Tourism/Nature" and "Others" as explanatory variables. In the sensitivity analysis, we made several pairs of values from explanatory variables and input them into the model to infer.
Here, it is possible to specify the upper limit of the number of input values to the model, but in this study the maximum number of combinations is set to 2. This is because "Conception" does not appear alone but often appears together with other items.
In chapter 2, it stated that group A created the conception by other member's remark that "we want to have quality free time." It also stated that group B reach consensus in terms of the view point that "low cost" by other member's remark that "the school where the cost is cheap is good." Therefore, we analyze separately for the first half and the second half of these remarks.
The results of the sensitivity analysis in group A are shown in Tables 3 and 4 . "Probability value" in Table 3 -6 denotes the probability value (posterior probability) of the objective variable under the condition that the value of the explanatory variable is input. This indicates the probability of "Evaluation" becoming "Positive" when a value of a specific explanatory variable is input. "Difference in probability" denotes the difference between the prior and posterior probabilities for the objective variable. "Lift value" represents the ratio of the probability (certain posterior probability) of occurrence of a certain state when observation is input and the probability (prior probability) of occurrence of that condition irrespective of the condition. That is, the higher the lift value, the greater the influence of the selected "Reason" set on "Evaluation". Tables 3 shows that they emphasize "Cost" in the first half. However, table 4 shows they emphasize "Entertainment" and there is also the combination of "Conception" and "Entertainment." This result indicates that the conception has created through communication, and what to put emphasis on has changed according to the conception in group A. Next, the results of the sensitivity analysis in group B are shown in Tables 5 and 6 . Table 5 shows that they emphasize "Place" and "Cost" in the first half. However, table 6 shows they emphasize "Life" in the second half. This result shows that what to put emphasis on has changed without the conception. Thus, we visualized the process structure using Bayesian network model.
DISCUSSION
In this paper, we introduced two cases of consensus building process. Group A created the conception through communication. However, group B didn't create the conception and reached the consensus in terms of a viewpoint. In cases like group B, members reach consensus on which viewpoints to put on emphasis from the viewpoints appeared in discussion, and they make a decision meeting the conditions. In this case, even if the conception is not created it will reach an consensus. So we consider that the conception is important if the appearance of viewpoints through communication is few or the degree of importance between viewpoints is not clear.
Next, we compare the model based on quantity of choices. The model has the same structure regardless the number of choices, the top is the conception, underneath viewpoints, further choice, evaluation is at the bottom. However, nodes are different depend on the theme of consensus building, it is necessary to classify of remarks according to the theme. Further, the contents and number of conception is different depends on the theme or the group.
CONCLUSION
We modeled consensus building process in case of multiple-choice using Bayesian network. We showed the structure and characteristics of consensus building process in case of multiple-choice by quantitative analysis using the model.
In addition, we compared the process based on quantity of choices. As a result, we suggested that the consensus building process can be caught the same structure regardless of the number of choices, and it is possible to discuss various consensus building processes by quantitative analysis.
From now on, I would like to analyze the consensus building process when the subject is given a role or the subject's attributes are different. 
